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© Protection of vitamins. 



© Stabilised vitamin particles are further stabilised by coat- 
ing them with lipid in the solid state. The further stabilised 
vitamins may be used as components of animal feedstuff s 
having increased resistance to degradation by moisture or 
salts. 

The coating may be applied by grinding the vitamin parti- 
cles with lipid particles in a mili, eg a Melanger mill, to give 
0.25-30°o wt of lipid by weight of the final particles. 

Preferred lipids have a melting point above 50X and are 
fatty acids or their salts. 
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PROTECTION OF VITAMINS 

The present invention relates to the protection of stabilised 
vitamins in feed stuffs, particularly animal feed stuffs. 

It is well known that the vitamin potency of feedstuff s, e.g. the 
vitamin A potency, falls during storage and that the rate of loss of 
5 potency is influenced by many factors such as the processing 

conditions under which the feedstuff is prepared, the temperature and 
humidity under which it is stored and, particularly, the presence of 
other ingredients in the feedstuff such as salt, trace minerals and 
moisture. It is further known that the loss of vitamin potency can be 
10 to some extent reduced by stabilising droplets of vitamin material in 
a matrix, for example gelatine, and coating the resulting beadlets 
with starch or some other similar dusting material. Such vitamin 
beadlets or particles are sometimes referred to as stabilised vitamins 
and will be referred to as such throughout the present specification. 
15 An alternative name sometimes used in the animal feedstuff s industry 
is encapsulated vitamins. 

Stabilised vitamins frequently contain mixtures of vitamins e.g. 
vitamin A, vitamin D3 and vitamin E, all of which can also lose their 
potency on storage. 
20 British patent specification 1,435,550 describes a method for 

producing an additive for animal feedstuff s, the additive containing 
vitamins which are to be, or which may be, subjected to moisture, the 
method comprising the steps of providing vitamin materials embedded in 
globules of gelatine (an example of a stabilised vitamin) and then 
25 mixing these globules with a toxicologically acceptable light oil 
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© Protection of vitamins. 

© Stabilised vitamin particles are further stabilised by coat- 
ing them with lipid in the solid state. The further stabilised 
vitamins may be used as components of animal feedstuffs 
having increased resistance to degradation by moisture or 
salts. 

The coating may be applied by grinding the vitamin parti- 
cles with lipid particles in a mili, eg a Melanger mill, to give 
0.25-30% wt of lipid by weight of the final particles. 

Preferred lipids have a melting point above 50'C and are 
fatty acids or their salts. 
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PROTECTION OF VITAMINS 

The present invention relates to the protection of stabilised 
vitamins in feed stuffs, particularly animal feed stuffs. 

It is well known that the vitamin potency of feedstuff s, e.g. the 
vitamin A potency, falls during storage and that the rate of loss of 

5 potency is influenced by many factors 6uch as the processing 

conditions under which the feedstuff is prepared, the temperature and 
humidity under which it is stored and, particularly, the presence of 
other ingredients in the feedstuff such as salt, trace minerals and 
moisture. It is further known that the loss of vitamin potency can be 

10 to some extent reduced by stabilising droplets of vitamin material in 
a matrix, for example gelatine, and coating the resulting beadlets 
with starch or some other similar dusting material. Such vitamin 
beadlets or particles are sometimes referred to as stabilised vitamins 
and will be referred to as such throughout the present specification. 

15 An alternative name sometimes used in the animal feedstuff s industry 
is encapsulated vitamins. 

Stabilised vitamins frequently contain mixtures of vitamins e.g. 
vitamin A, vitamin B3 and vitamin E, all of which can also lose their 
potency on storage. 

20 British patent specification 1,435,550 describes a method for 

producing an additive for animal feed stuffs, the additive containing 
vitamins which are to be, or which may be, subjected to moisture, the 
method comprising the steps of providing vitamin materials embedded in 
globules of gelatine (an example of a stabilised vitamin) and then 

25 mixing these globules with a toxicologically acceptable light oil 
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before any mixing with water or moisture containing material to 
produce an additive in which the said vitamins are protected against 
degradation by moisture. 

With a light oil it is difficult to ensure an overall coating; 
the oil may simply be absorbed without forming an effective coating. 
The particles may also be sticky and have a tendency to clump 
together. 

Other nutrients may be included with the vitamins, particularly 
free access minerals, and the present invention includes stabilised 
vitamins containing such other nutrients. 

The term "free access mineral e" includes one or more of the 
following:- limestone, di calcium phosphate, calcined magnesite, and 
trace elements such as copper salts, manganese salts and zinc salts. 
Other nutrients may also be present with the minerals, eg molasses for 
palatability and dust reduction. Free flow agents may also be present 
as well as waterproofing additives. 

An object of the present invention is to provide a method for 
further improving the stability of stabilised vitamins particularly if 
they are to be compounded with moisture-containing materials. 

Accordingly, the present invention provides a process for further 
improving the stability of stabilised vitamins which comprises mixing 
stabilised vitamin particles with a lipid in the solid state so that 
the lipid becomes adsorbed on the surfaces of the stabilised vitamin 
particles. The present invention further provides a process for the 
production of animal feedstuff additives which comprises mixing 
stabilised vitamin particles with a lipid in the solid state so that 
the lipid becomes adsorbed on the surfaces of the particles and 
incorporating said treated particles in an animal feed supplement. 

The present invention includes stabilised vitamin particles 
comprising a core of stabilised vitamin and a surface coating of 
lipid. The present invention also includes an animal feedstuff 
additive containing lipid-coated , stabilised vitamin particles. 

It has been proposed to coat various nutrient particles with 
lipids for various purposes. However, stabilised vitamins, as their 
name implies, have already been given a protective treatment, eg 
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encapsulation in gelatine and, as far as is known, it has not been 
previously proposed to coat such stabilised vitamins with lipid, the 
closest prior art being coating them with a light oil as disclosed 
above • 

An important aspect of the present invention is that the 
stabilised vitamins are coated with lipid in the solid state. Coating 
stabilised vitamins is not a simple task. Being susceptible to 
moisture, they cannot be coated by deposition or precipitation from an 
aqueous solution. Being heat sensitive they cannot be coated by using 
a heated molten source of coating material. Application of the 
coating in the solid state using the particular technique described 
may be the only practicable method. 

The stabilised vitamin particles may contain a single vitamin or 
mixtures of two or more vitamins. They may also, as indicated above, 
contain minerals. 

The vitamin stability of any of the known and commercially 
available stabilised vitamins can be enhanced according to the present 
invention. Stabilised vitamin A is particularly prone to loss of 
vitamin potency and can therefore be usefully treated according to the 
present invention. 

The term "lipid" means fats, waxes and their related products. 
In particular this term includes: 

Fatty acids or salts thereof 

Fatty alcohols or fatty acid esters thereof 

Glycerol esters of fatty acids (e.g. triglycerides) or complex 
esters thereof 
Phosphatides, e.g. lecithin 
Mixtures of the above. 

The lipid should, as indicated above, be solid at ambient 
temperature and preferably has a melting point of at least 50°C. More 
particularly it should have a melting point in excess of any 
temperature it is likely to be subjected to in the subsequent 
processing of the lipid-coated stabilised vitamin. Thus the lipid 
coated stabilised vitamin may be mixed with other feed components and 
pelleted. Temperatures in pelleting presses may reach 80°C and the 
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lipid preferably has a melting point in excess of that temperature. 
The melting point of the lipid may also affect the ease with which it 
is adsorbed onto the stabilised vitamin particles. Thus if the lipid 
chosen is too soft there is a tendency for the mixture of lipid and 
stabilised vitamin to clump and make further mixing difficult. 
Similarly if the lipid is too hard it is difficult to ensure that it 
is adequately adsorbed on the surface of the vitamin particles. A 
siitable upper limit for melting point may be 150°C. 

Preferred lipids are fatty acids or fatty acid salts. When using 
either fatty acids or their salts the fatty acid may have from 14 to 
24 carbon atoms. Either single fatty acids or mixtures may be used 
and they may conveniently be in comminuted or beadlet form. 

Fatty acids are frequently available commercially as mixtures, 
possibly with other related compounds, and a suitable lipid is one 
having a high content of free fatty acid, desirably at least 50Z and 
preferably at least 90Z wt. 

A suitable source of acids is the material produced by Unichema 
International and sold under the name Dairy Fat Prills by BP Nutrition 
(UK) Limited. Dairy Fat Prills have a melting point of 51 °C minimum 
and a free fatty acid content of 992 (85Z being saturated acids and 
the fatty acid being predominantly Cjs and Cjs acids). 

Fatty acid salts may be preferred to fatty acids since the salts 
will normally have higher melting points than the acids themselves, 
and it is to be understood that the above comments on preferred fatty 
acids apply equally to their salts. 

Preferred salts are alkali or alkaline earth metal salts, the 
term alkaline earth metal including magnesium. A particularly 
preferred fatty acid salt is calcium stearate. 

Another preferred type of lipid is hydrogenated fat or fat which 
is sufficiently hard naturally to be solid and able to be produced in 
particulate or beadlet form. 

The amount of lipid should obviously be sufficient to coat the 
stabilised vitamin and further protect it from degradation. The upper 
limit will be determined by practical considerations and a convenient 
range may be from 2.5 to 30Z wt by weight of the coated particles. 
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The use of lipid in an amount in excess of that required for simple 
coating may not be disadvantageous since lipids are animal feed 
components in themselves. Further the coating of lipid may act as a 
lubricant in subsequent processing steps. In particular it may act as 
a lubricant in a subsequent pelleting step and help to keep down the 
temperature rise which normally occurs during pelleting. Some 
vitamins may be degraded or destroyed by high temperatures so keeping 
the temperature down could be important* 

The method by which the stabilised vitamins and the lipids are 
mixed can be varied according to the equipment available. Adequate 
mixing is indicated by the disappearance of the solid lipid. It is 
preferred to add the lipid to the mixing equipment in particulate 
form. In a preferred method the stabilised vitamin particles are 
ground with particles of the lipid in a mill. It is important not to 
subject the stabilised vitamin to too much shear because this appears 
to cause some reduction in the potency of the vitamins. With a given 
mixture and given apparatus, control experiments are preferably 
carried out to determine optimum mixing conditions. It is preferred 
to carry out the mixing at room temperature. 

Particularly suitable equipment for use on a commercial scale is 
a Melanger mill. This is a slowly rotating granite basin which is 
steam heated, if need be, from the base. Sitting in the basin are two 
large granite wheels which can be adjusted for clearance from the 
base. These wheels are not powered but are rotated only by the 
momentum of the rotating basin. Situated between the wheels on the 
base of the basin are two plough shares which turn over the product 
being processed in order to give it a mixing action. 

Stabilised vitamins with solid lipids adsorbed thereon according 
to the present invention find many uses in animal feedstuff 
technology. For example a vitamin mineral supplement may be prepared 
by mixing the necessary supplementary minerals with the improved 
stabilised vitamins according to the present invention, or by coating 
a stabilised vitamin already containing minerals. Such a aipplement 
can then be mixed in a convention! manner with the known major 
components of animal feedstuff s e.g. cereals. Typically animal 
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feedstuffs may contain from 0.1 to 10Z of a supplement, e.g. a vitamin 
mineral supplement as described above. 

A particular advantage of the present invention is that the 
stability of vitamins in any final product in which the improved 
stabilised vitamins have been incorporated, is greatly increased, and 
as a result, the potency of the product, i.e. feedstuff or supplement 
can be guaranteed for a greater period of time. Smaller quantities of 
vitamins can be employed in feedstuffs, or supplements can be produced 
having a guaranteed minimum vitamin content after a given period of 
time under specified storage conditions. This can lead to substantial 
cost savings. 

The present invention is illustrated by the following examples. 
Example 1 

8 parts by weight of a gelatine encapsulated vitamin (Roche 
vitamin A/D3 in powder form and having the texture of a fine sand) and 
2 parts by weight of a particulate commercial stearic acid (Unichema 
Pristerene 4691) were gently ground together by pestle in a mortar 
until visible signs of the stearic acid particles disappeared. 

The same grinding process was also carried out on the 
encapsulated vitamin alone. 

Samples of the two ground materials and of the original 
ancapsulated vitamin were separately mixed with a destructive medium 
consisting of salts, ie sodium chloride and copper, ferrous and 
manganese sulphates. 

The mixed samples were then placed in dry dishes into a 
desiccator containing some water, sealed and placed in an incubator at 
40°C. 

Vitamin A analyses were carried out at the start and then after 
2,4 and 7 days of incubation. 

The results shown in Table 1 below illustrate that the vitamins 
treated with the stearic acid according to the present invention were 
very much more resistant to the destructive conditions than the 
untreated material. 
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Table 1 





Control 


Ground 
Control 


Protected Vitamin 
and Stearic Acid 




Vit. A 
(iu/g) 


% loss 


Vit. A 
(iu/g) 


% loss 


Vit. A 
(iu/g) 


% loss 


Start 


531,245 




542,000 




441,300 




Day 2 


526,029 | 


1.0 


526,000 


3.0 


441,300 




Day 4 


424,560 


20.1 


432,740 


20.2 


407,350 


7.7 


Day 7 


220,480 


58.5 


228,960 


57.8 


373,380 


15.4 



The experimental error in the analyses was estimated to be ± 5%. 
Example 2 

Three samples prepared as in Example 1 were further tested in a 
destructive medium consisting of 

426 g calcined ferrous sulphate 
600 g copper sulphate (FX grade) 
200g Choline Dry mix 50% cereal base 
1044g maize meal. 

The samples were mixed into the above medium at a level of 6 miu 
Vit A/5 lbs to form simulated feed supplements which were then 
incubated at 37 °C in sealed bottles. Vitamin A determinations were 
then carried out at the start and then after 4, 7 and 14 days of 
incubation. 

The results shown in Table 2 below again show the increased 
protection against Vitamin A destruction obtained by the treatment 
process according to the process of the present invention. 
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Table 2 



5 




Control 


Ground 


Ground and 
Stearic Acid 




% loss Vit. A 










After 4 days 


5.4 


15.4 


Nil 


10 


After 7 days 


47.1 


35.2 


16.6 




After 14 days 


71.6 


66.3 


59.2 



Example 3 



Trials were carried out to investigate the effect of varying the 
type of commercial stearic acid employed, the level of inclusion and 
the grinding time to give optimum protection to encapsulated 
vitamins. (Roche Vitamin A/D3). 

Attempts were made to produce twenty seven samples giving all 
permutations of the variables listed below: 
Stearic Acid type 

Three commercial materials were used as supplied by 
Unichema; details are given in the table 



25 



Trade Name 


M.P. °C 


Composition 


C 12/Cl4 


Cl6 


c 18 


c 18 1 


Unsaturated Acid 


Pristerene 4934 
Pristerene 4961 
Pristerene 4916 


50 min 
52.5 min 
54-56 






vai 

44 

54 


iable 
5 
2 




3 
4 


48 
39 


8 
1 



35 Grinding Time 

(a) 3 mins 

(b) 6 mins 

(c) 9 mins 

Level of stearic acid inclusion 

40 (a) 10% 

(b) 20% 

(c) 30% 
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All sample mixtures were produced by gentle grinding in a mortar 
at room temperature, and then, along with untreated control samples, 
were mixed into the destructive medium as described in Example 2. 

Only 18 samples were eventually produced for testing since mixing 
5 became difficult over 6 minutes, particularly with 30% levels of 
stearic acid. 

Vitamin A determinations were carried out immediately after 

mixing with the destructive medium and then again after 7 and 14 days 

incubation at 37°C. 
10 The results (Table 3) show that all treatments improved the 

stability of vitamin A over the control samples under the destructive 

conditions of the trial, increased stability being less marked after 

14 days than 7 days* 

The use of 30% stearic acid did not generally afford any greater 
15 stability than the 10 and 20% levels. Results between mixing times 

vary - but it appears that little if any extra protection has been 

gained by grinding samples for longer than 3 minutes. 

From physical aspects Pristerene 4916 appeared to be the most 

suitable stearic acid since, being harder than Pristerene 4961 and 
20 very much harder than Pristerene 4934, it presented fewer problems 

during mixing with the encapsulated vitamins and produced a freer 

flowing product. 

o 

25 
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Table 3 











Potency 


Loss(Z) 




i 11 etc jl cite 


Aaaition v*/ 


wi xing lime 






5 






/ days 


14 days 




4961 


10 


3 


Nil 


18.0 






•• 






Iff* 1 

Nil 






90 




D.J 


15.6 








D 


3 .6 


9.6 


1 0 




JU 


J 


9.7 


9.7 








O 


13.4 


15.1 




4934 


10 


3 


4.5 


13.9 






•« 


6 


3.0 


11.6 






20 


3 


Nil 


12.2 








6 


Nil 


22.8 






30 


3 


10.5 


24.9 




4916 


10 


3 


6.3 


14.0 


20 






6 


4.2 


7.0 






•« 


9 


Nil 


20.1 






20 


3 


14.0 


16.3 








6 


4.5 


17.3 






30 


3 


Nil 


23.2 


25 






6 


7.7 


15.6 




Control Samj 






18.3 


28 .2 










12.3 


27.3 










24.1 


31.9 


30 













t" y 

35 
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Example 4 

First Trial 

25 kg of encapsulated Roche Vitamin A/D 3 (500 000 iu/g Vitamin A 
and 100 000 iu/g Vitamin D3) were poured into a Melanger basin, 
5 together with 5 kg of Dairy Fat Prills, The Dairy Fat Prills had the 
following characteristics and chemical composition:- 



Setting point 52 °C 

Free fatty acids 99% 

Iodine value 12 

10 Saponification value 207 
G L C analysis: 

C 12 -Ci4 2% 

Cl6 452 

C 17 2% 

15 C 18 38% 

Ci8 f 12% 

C 2 Q 1% 



The Melanger was set in motion and the height of the granite 
wheels adjusted to give a small amount of pressure to the mix in the 
20 basin. A series of samples were taken as follows:- 
Sample 1 Initial sample of Vitamin A/D3. 

2 Sample of mix after 6 minutes. 

3 Sample of mix after 12 minutes- 

4 Sample of mix after 20 minutes. 
25 Second Trial 

This was a repeat of the first trial, but reducing the level of 
Dairy Fat Prills. Thus 25 kg of Vitamin A/D3 were added, followed by 
2.5 kg of Dairy Fat Prills in two stages, one half being added 
immediately and the remainder 2 minutes later. 
30 Samples taken were:- 

Sample 5 Sample of mix after 6 minutes 

6 Sample of mix after 10 minutes 

7 Sample of mix after 15 minutes 

8 Sample of mix after 20 minutes 

35 
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9 Sample of mix after 30 minutes (with steam applied for 
last 10 minutes) 
10 Sample of mix after 40 minutes (with steam applied for 
last 20 minutes) 

The rotation speed of the Melanger basin was 20 rpm and this gave 
good mixing. A small build up of solid acid was noted on the base of 
the basin at the end of the first trial. This was scraped away before 
the start of the second trial. 

In the second trial there was less acid on the base. At the end 
of the trials with Samples 9 and 10 steam was applied to the base of 
the mill in an attempt to prevent acid deposition, but no visible or 
physical effects were noted, presumably because the thickness of the 
granite basin and its low heat conductivity meant that there was no 
temperature rise inside the basin within the time scale used. 

An accelerated storage trial was carried out on representative 
Samples. Untreated Vitamin A/D3 from the same batch was used as a 
control and all samples were incorporated into a destructive medium at 
5 miu per kilo, stored in an incubator at 39°C and assayed for Vitamin 
A at weekly intervals. 

The composition of the destructive medium used for the 
accelerated storage trial was as follows: 

25% Choline Chloride on silica (50% choline chloride/502 silica) 

1 0% Copper sulphate 

1 0% Ferrou s sulphate 

55% Limestone 
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Results (expressed as percentage retention of Vitamin A compared 




Initial 



Week 



Week Week 



Week Week 



Control 



100.8 



94.0 



98.2 85.4 



82.4 69.8 



Sample 



3(16.6% DFP mixed for 12 mins) 100.6 104.0 107.2 92.8 97.2 99.0 

4(16.6% DFP mixed for 20 mins) 100.0 101.6 103.0 95.4 89.4 89.8 

6 (9% DFP mixed for 10 mins) 106.0 102.4 103.0 95.4 100.0 89.4 

8 (9% DFP mixed for 20 mins) 101.2 101.4 100.4 94.4 98.2 89.0 

9 (9% DFP mixed for 30 mins *) 99.0 105.3 106.8 87.4 90.6 73.8 



* steam for last 10 minutes 
Conclusions 

1. All treatments of coating Vitamin A/D 3 beadlets with Dairy Fat 
Prills at either 9% DFP or 16.6% DFP showed better potency retention 
than the control. 

2. 9% DFP appears to produce satisfactory reailts. 

3. Extension of mixing time beyond 10 minutes does not give any 
beneficial effect. 

4. Application of steam does not have any benefit. 
Example 5 

Further accelerated storage trials were carried out on 

encapsulated vitamins as follows. 

The encapsulated vitamins were the vitamin A/D3 beads of 

Example 4. Non- lipid coated vitamins were used as control and 

compared with the following lipid coated vitamins all prepared in a 

Melanger basin as described in Example 4. 

Vitamin A/D3 coated with 10% wt calcium stearate 
Vitamin A/D3 coated with 20% wt calcium stearate 
Vitamin A/D3 coated with 9% wt Dairy Fat Prills 
The percentages were by weight of the encapailated vitamin. 
The calcium stearate was supplied by Durham Chemicals Limited. 
It had a melting point of 145°C. 

The accelerated storage trials were carried out using the same 
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medium and in the same way as described in Example 4. 
The results obtained were:- 

Initial 2 weeks 4 weeks 6 weeks 

Control - uncoated A/D 3 94.4 10 4. 2 52. 1 30.9 

5 10% wt calcium Stearate 101.8 100.3 76.8 66.0 

20 * wt " 102.9 100.6 93.6 85.4 

% wt Dairy Fat Prills 103.7 101.7 99.1 87.1 
The results show that: 
(1) All coatings gave better potency retention than the control 

10 (2) The 20% wt treatment with calcium stearate gave better protection 
than the 10% wt treatment 
(3) The good results obtained with Dairy Fat Prills in Example 4 were 
confirmed. 

15 
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Claims: 

1. A process for further improving the stability of stabilised 
vitamins comprising mixing stabilised vitamin with a lipid in the 
solid state so that the lipid becomes adsorbed on the surfaces of the 
stabilised vitamin particles. 

2. A process for the production of animal feedstuff additives 
comprising mixing stabilised vitamin particles with a lipid in the 
solid state so that the lipid becomes adsorbed on the surfaces of the 
particles and incorporating said treated particles in an animal feed 
supplement* 

3. A process as claimed in claim 1 or 2 wherein the stabilised 
vitamin particles contain minerals. 

4. A process as claimed in claim 1, 2 or 3 wherein the lipid is one 
or more fatty acids or salts thereof. 

5. A process as claimed in any of claims 1 to 4 wherein the lipid 
has a melting point of at least 50 °C. 

6* A process as claimed in any of claims 1 to 5 wherein the lipid 
content of the coated particles is from 2.5 to 30% wt. 

7- A process as claimed in any of claims 1 to 6 wherein the lipid 
and stabilised vitamin particles are mixed by grinding in a mill. 

8. A process as claimed in claim 7 wherein the mill is a Melanger 
mill. 

9. Stabilised vitamin particles comprising a core of stabilised 
vitamin and a surface coating of lipid. 

10. An animal feedstuff additive containing lipid-coated stabilised 
vitamin particles as claimed in claim 9. 

11. A product as claimed in claim 9 or 10 wherein the stabilised 
vitamin particles contain minerals. 
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12. A product as claimed in claim 9, 10 or 11 wherein the lipid is 
one or more fatty acids or salts thereof, 

13. A product as claimed in any of claims 9 to 12 wherein the lipid 
has a melting point of at least 50°C. 

14. A product as claimed in any of claims 9 to 13 wherein the lipid 
content of the coated particles is from 2.5 to 30% wt. 

15. An animal feedstuff containing from 0.1 to 10% wt of an animal 
feedstuff additive as claimed in any of claims 10 to 14. 
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© Protection of vitamins. 

Stabilised vitamin particles are further stabilised by 
( oating them with lipid in the solid state. The further 
stabilised vitamins may be used as components of animal 
feedstuffs having increased resistance to degradation by 
moisture or salts. 

The coating may be applied by grinding the vitamin 
particles with lipid particles in a mill, eg a Melanger mill, to 
give 0.25-30% wt of lipid by weight of the final particles. 

Preferred lipids have a melting point above 50 P C and are 
fatty acids or their salts. 
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